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Fibers 
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Forms of commercial fibers : 


J&£\ S^xj uflblSH A^jjaj 


1- Filament 

2- Bundle 

* Strands 


(jJxlL Vj uibftfl 

.* oluj ^ 3 l^Jj f LLi lJLJ 9 I cyi 4 ^j^a SjL& 

— . uibftM 


'Yarn 



. ^yvi 


3- Chopped strands . s Chopped strands c> s. jUo 

4- Tow . Carbon fiber cS^ j 

5- Roving . <ia jj£; 

6 - Braided cJ*-^- ^ju^Sn øujoj l)-^ cJji-iaJi <_bc. (jfLaJ l* 11^ 5 céiLuJ AjLjuoJ J 

. C5^J^ jW^' 



d-b d«^A ^ a £> £ja 

LJ Jjfc- ^jic- i-A Ull 

^2 ^blb j j Elastic l^J! ^ j 
^Jdl ^tlbl jb^VI uuau 
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7- Mats 

8 - Fabrics 


bAjaj \jua JafijJ ÅjjI jjoiC- CjIaLsuI t— flUll (jc. isjLc. 

^ j Flat sheets^V ^ 

_3j^aV d^LoJ lst-a ( »jj djlajjait (_j-a 4 r - ^ jl a-l^i j 4 aJs 4_uÅ 

J££\ aj^s 41 j Mechanical interlocking^h^u J 


*Unidirectional fabrics 
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Bidirectional fabrics 
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A-iitc» <LajULa j &L^jI 


c. <u^Vi\\ <LgjULa]| (Jij j ^9 U^?^- 3 



Rondom fobrics aVv/ ► ^ .jULaIi (JSj j ? <jjI jjuoc* ciAaL^jI <jj£j 


Types of fibers : 

1 -Glass fibers : 


* 

J»* 


Jj£VI J-& ^)fUj J , £^dl U-J^l LS* J ^ 4 jr^t u^»\l L_flUlVI jjl J ji 

, o 3 '^' j </ jljj ^ ^ j 4 XJfl.Vlg 11 Jl ~> ^3 UI^jLoj j >*n 

4 J il >ViVI Å >».Vig \l JLoC-V AjujjLU AjLal^å. j Id*^ «isu 


. jA ^ UJ^' 

■\u^i (jiu aa t.s-*y\ aujjI£Vi £~a Sio2 '\u^i ^jUai^ii 
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Properties of glass fibers : 

1- Density 2.49 — ►2.70gm/cm 

2- Tensile strength 3200 — M500 Mpa 

3- Tensile modulus 70 — ^90 Gpa ^ j ^ 

4- Strain at failure 4.40 — *5.50 % ^ j s j**^ 


Advantages of Glass fibers : 


1 - Low cost 

2- High tensile strength 

3- High chemical resistance 

4- High insulating properties 


^ >Vl uiLfiflj 4^ Vi* <iKj 

4_xu3 L-aljuJal AjJo LgJ 


4jjLixu£JI 

célli] (J^i 

L^js 


Disadvantages of Glass fibers : 


1- Low tensile strength 

2- High density 

3- Sensitivity to abrasion 

4- Low fatigue resistance 

5- Low moisture resistance 

6- Sensitivity to alkaline environment 


.jI Å i\l c. 4-ajliLa 

ÅjIIc. 

J_£iai] U\s, 4^1^ V 

fatigue_j] 4^vu 




CjL jMS 4_llLc- 4 Un! ni\ tgj 
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2- Carbon fibers : 

—a \ 870 (JjjÅ C_flLujj£l Aic- L-flUlVl J* l^A ^glc- lJi> 11! ^aJ* 


igJ t*Ik j jl JW^ ^ 1 960 ^ ^Wn/i fJ * 

High modulus ( E ) & high tensile strength. yic. JUk) j yic. .iå 4 -ajLL> 


ÅjjLuijyi (jL^a ^ ^ll^j V Ujl V] | E ) ^^■C' <Ji-*-åjl -ilg-^.1 ^4"^ IgJ (jl Ja ^C.^>llj 

► Properties of glass fibers : 

► 1- Ultimate elongation 0.32% — + 1 . 8 ]% 

► 2- Tensile strength 1500 — ^5700 Mpa 

► 3- Tensile modulus 220 — ^760 Gpa 


► Advantages of Glass fibers : 

► 1 - High strength & stiffness to weight ujj 11 j y 

► 2- High resistance to moisture & chemical 

► 3- Thermal stability up to 2Q00°c^ j 2000 Vj 

80 C S^Lall jl g j^ajV A-uLudjVI A jujAa^ 31 (Jl^o aAa jjc, 

4- Very low coef. Of thermal expansion 

► 5- High resistance to fatigue fatigue _ji AjlSj^g A^ajljLa 

► 6- High thermal conductivity * 1^1 ji ^ isa j , sj ji 1 ^ 


Disadvantages of Glass fibers : 


1 - High cost <_$ >V \ uyVi y,iii 1^2 

► 2- Low ultimate strain Ductility j] u* ^ ^^Lia «ilu i$j 

► 3- Low impact resistance ^ 

► 4- High electrical conductivity *tfii j$kj j ^ ji i «j 

X. (J^c. Ja (Jk*j3 L_flUlVI ft^A jLc. jjUala Cila. AjnAllI 
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We have two types of carbon fibers : 

1 - High modulus ( Type 1 ) 

2- High strength ( Type 2 ) 

*For low modulus carbon fibers give low density, low cost 
High tensile strength, high strain 

Strength^bjj E JL j ? Strength Ji JL Carbon fiber Ji E 

AjAsJI Iaa j 


Carbon fibers are manufactured from two types of 
precursors ( Starting material ) : 

1 - Pitch precursors 

( Low cost - Low modulus - High carbon fiber output ) . 


2- Polymer acrylo nitrile 

( high degree crystal orientation fiber - High modulus - High 
carbon fiber output ) . 

** The Major considerations when designing with reinforcing 
fibers are selection of fibers type, fiber volume fraction, fiber 
Length and fiber orientation . 


3- Aramid fibers : 
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■ Aromatic ployamide fibers H j 4 * 
^ i> Aramid fibers 

: JUK4J 




1 - Kevlar - USA 
► 2- Twaron - Netherlands 

3-Technora - Japan 


► Properties of glass fibers : 

► 1- Ultimate elongation 2% — M.6% 

► 2- Tensile strength 3000 — ^3600 Mpa 

► 3- Tensile modulus 70 — ►180Gpa 

4- Low specific gravity < 1 .5 


lljj L 


► Advantages of Glass fibers : 

1 - Low density aijh* a^a^i * <iii& 4] 

► 2- High tensile strength ^ ^ W 

► 3- High tensile strength to weight ratio u ^ V 

► 4- High resistance to abrasion & impact j jsuii aAc. a^ji* 4] 

5- High resistance to chemical attack uUi^ii aAc. a^ja 4] 


► Disadvantages of Glass fibers : 

► 1 - Low compression strength iUjUL 4] 

► 2- Susceptibility of UV lights j 4^4 i jfci 

► 3- Difficulty in cutting and machiningi*>Vi tb&i j ^ 4*^ 

4- These fibers are hygroscopic 4^i^ j ^ 


